Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.047; wR factor = 0.127; data-to-parameter ratio = 13.3.
Methyl 12-hydroxy-10-[1-(4-methoxyphenyl)-2-oxo-3-phenoxyazetidin-4-yl]-11-oxa-3-azahexacyclo[11.7.1.0 2, 9 .0 2, 12 .
-0 3, 7 .0 17, 21 ]henicosa-1(20), 13,15,17(21) In the title compound, C 37 H 34 N 2 O 7 , both pyrrolidine rings adopt envelope conformations. The -lactam ring is close to planar (r.m.s. deviation = 0.0395 Å ) and makes a dihedral angle of 83.35 (15) with the furan ring. The O atom attached to the -lactam ring deviates by 0.187 (2) Å from the mean plane of the ring. The -lactam ring makes dihedral angles of 14.90 (15) and 27.72 (17) with the methoxyphenyl and phenyl rings, respectively. The crystal packing features C-HÁ Á ÁO hydrogen bonds.
Related literature
For general background and therapeutic applications oflactams, see: Banik & Becker (2000) ; Brakhage (1998) . For a related structure, see: Sundaramoorthy et al. (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày; Àz þ 1; (ii) x À 1; y; z.
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 The role of β-lactam antibiotics is well known (Banik & Becker, 2000) . The most commonly used β-lactam antibiotics for the therapy of infectious diseases are penicillin and cephalosporin (Brakhage, 1998) . In view of potential applications of β-lactam derivatives, we have determined the crystal structure of the title compound and report it in this article.
In the title compound ( Fig. 1) , both pyrrolidine rings N2/C18-C20/C24 and N2/C20-C23 adopt C20-and C23-envelope conformations, respectively. The β lactam ring (N1/C8-C10) is essentially planar (rmsd = 0.0395 Å) and the O2 atom (Sundaramoorthy et al., 2012) . The packing of the crystal structure is stabilised by intermolecular C-H···O hydrogen bonds (Tab. 1 & Fig. 2 ).
A solution of methyl 2-(hydroxy(1-(4-methoxyphenyl)-4-oxo-3-phenoxyazetidin -2-yl)methyl)acrylate (1.0 equiv.), acenaphthequinone (1.1 equiv.) and proline (1.1 equiv.) were refluxed in dry methanol. Completion of the reaction was evidenced by TLC analysis. The solvent was then removed under vacuum, diluted in dichloromethane and washed with brine and water. The organic layer was separated and removed and the residue subjected to column chromatography using ethyl acetate and hexane as an eluent (1:4) afforded the cycloadduct. The product was dissolved in chloroform and heated for two minutes. The resulting solution was subjected to crystallization by slow evaporation of the solvent for 48 hours resulting in the formation of single crystals.
Refinement
The hydrogen atoms were placed in calculated positions with C-H = 0.93 Å to 0.98 Å and refined in the riding model with fixed isotropic displacement parameters:U iso (H) = 1.5U eq (methyl-C) and 1.2U eq (non-methyl C). The hydroxyl Hatom was located from a difference map and was allowed to refine freely. 
Computing details
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. H atoms were omitted for clarity. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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